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(57) Abstract 

A method forjudging the genotype of CYP2A6 gene based on the difference in gene structure between wild type CYP2A6 gene and 
at least one variant gene concerning variation in CYP2A6 gene; the above method for judging genotype by using a variant gene concerning 
variation in CYP2A6 gene, wherein the variant gene is a substituted CYP2A6 gene containing the base sequence represented by SEQ ID 
NO:4; the above method forjudging homo-defection and hetero-defection of CYP2A6 gene by using at least two variant genes concerning 
variation in CYP2A6 gene; a method forjudging the genotype of CYP gene characterized by involving the above-described method; and a 
diagnosis kit, etc. forjudging the genotype of CYP2A6 gene containing a 5'-primer hybridizable with both of the exon 8 of CYP2A6 gene 
and the exon 8 of CYP2A7 gene, a 3-primer hybridizable specifically with the exon 9 of CYP2A6 gene, AccII or its isoschizomer and 
Eco8 1 1 or its isoschizomer. 
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C Y P 2 A 6 itfc^ 
*%mt, h h^D-AP 4 5 0 2 A 6 (OT> C YP 2 A 6 tW&tZ 

C YP 2 A 6 iriiitfc^S##£UT*>*K £K^3®)M©ttifli£©ffltt 
H©Hat^<5 C t^$nr^6 9 - 1 8 7 3 0 O^&fg, J. Pharm 

acol. Exp. Trer. 1999, 289(1): 437-442) 0 PAF (Jfil/h&S&'ffcH^) 
ftT>^^-XhTfe5 ( + ) -*>X-3. 5-5Mf-;U-2- (3-t'V^l/ 
) f77'J 5>>- 4 -*> (SM- 1 2 5 0 2) CYP 2 A 6 ©ttSMSM 
CKP^ tfitfc^©£#tlS£fl£W-f SM- 1 2 5 0 2 

©£#rt?©ftS»t&^<&^C t^^nT^S (#lfl¥9 - 1 8 7 3 0 O^&fg 
, J. Pharmacol. Exp. Trer. 1999. 289(1): 437-442) 0 tot, SM- 1 2 5 

m&®m-tZ>Jj&ZtiimLX£tc 0 #§S¥9 - l 8 7 3 0 0^&$Bfc itfj. Pha 
rmacol. Exp. Trer. 1999. 289(1): 437-442(rfe^T, C YP2A £iH£^P©x 

+v> i~9©^^^$nfco *©gu zoxikmmfc+ommzmw-r z 
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£S-5) £WTf Si£»r££iBI&bfc (Pharmaceutical Res.. 15(4). pp517-52 

4. 1998 \z&mm®wme>frum . LfrLz<D®mmiz£zmm-v\^ ^ro 

t^t, ^MOiKJIi. Iti:fce-5SM- 12502 H©hhCYP2A 
6cDS'Ki:/«i:-5TOOft^tl^SiJt- £*:#>©, h h Cr/>iM tfit^©^ 

fc^©IM)E;^%;>l&*lrt:fcib> HijEIH^ffifi* (Pharmaceutical Res.. 15(4), pp 
517-524. im)X^f-o tm^tltzt Mff«tt»^^CYP 2 A 6 cDNA£ 
^n-->/U *©ifi£E?!l£#BfLfco 5' 
3 - KmciiSHIitt < ^ 3 ' -#HfR®«©& 6 0 b p # C FP 2 A 7»fc 

Ufc. zaer-ttt. cyp2a 6mfc*tmb 1 9#&£{* 

±KttlKU tfitfc^tffi|igf£©i^\ CYP 2 At^7 7 S U-© 

flfe©itfK^T'$>5 (Am. J. Hum. Genet. 57: 651-660. 1995) o 
#»HH#£*<*rfclwH.ffi Lfc C YP 2 A 5itfc^©mglM£ll£**XI*^f- 
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BP Ii> 

(1) h hf-h^o-AP 4 5 0 2 A6 (CKP£,4 £) ©»£Mitfc^i:> C 

oiics-^^t, cyp2a 6mfc*<D&fc?mzm%.-?zi]m. 

5 0 2 A 7 (CFPiM 7) itfc^x+y > 9 £itfc^©x 
*V > 9 (C#«E-t iiflfi ( 1 ) EiS©^ 

(3) crp^ £itfc^©gfiKW&-r£ mogiiMitfc^fflv^itfc^ 

SS©KI^&T'*oT, M£HMitftWra&^ : 4 (r£m©&Sl^?lJ£^^ 
-!r£g&§!C•yP£,4 6&&.=f--ZhZ>m& (1) E®©;£&. 

( 4 ) crp^ ££fc^©£fiK&§g < t 2 a©^sitfeT-^ffl 

^TCYP 2 A6itfE^©*^tife e fcO'^a^tl^*!I^-r^BllE ( 1 ) iEtfc 

vm^: 4 {zmmommm.m^^t zm&mcYP2A6i&fc : ?-x*$>z>. fits 
( 4 ) ia$c©;fr&, 

(6) P Ztz&^J 7 J V-i; a V&^t^&Ki^itfE 

i^£ii©itll£8?tFhr ZZtZftWLttZ, WE (1) - (5) ^-fn?H2ic© 

( 7 ) Tf2Ig : 

(a) t ha^t>yy ADNA^iSSiTSIg, 

(b) CKPiM ^Oi+V^fcitfCK/'^ 7jHk^©x*7>8 
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(c) Ig (a) TffimbtzVJ ADNA*«FfflfcU Xg (b) TH«Ufc:7 

(d) II(c) T#«>ti^*«*«|**rjRB*'e«YkLT, fflRBS£££& 

lire ( 1 ) ~~ ( 6 ) i^n^E«©m 

(8) 5' -y7^7-W]if : 5(CE®©&&B2?II£*rU 3* -"7* "5 -f 
v-t5^J#^ : 6 ICB«©E2£E?!l£WrS t>0T*4. file ( 7 ) 

ft, 

(9) ftJI»!ll#Ac cll£/c{i*©>f 7$/'/v- % fci^EcoS 1 I 
*©-f V£/'/^-T**, lifB (7) ttz\t (8) fam©;fr£. 

( 1 0) : 4 (wBt&Oi&IIEfllKfcttS CYP2A 6&tifrbCYP2 

A 7m&ftb<0'ptl < b t> 1 < 4: t> 5 b p El±©53 

©DNA»rfi-£ffll\ StiCK/'^ tffcfc-? 1 £ ffi&S! C YP 2 A 6&Gfrb 
©*«HF«Kt©JIII*IWft-*Cfc**ti\ liTE (6) E«©:fr8u 

(11) TEXg : 

(a) h hffl«*N^yy/,DNA*Hfi-r5IS, 

(b) i&Wf : 4 KEttO&SETflfcfcy-a CKF*^ fltfrjpfc C YP2A 
7&fc=f-bQ>')?tZ <b*>\ r>®m%.m®$:$ts\ 'P*l < b t> 5 b p EU:©£$© 
DNA«rfr*ffll\ II (a) TISSUfcyyADNA£fcl**©»rK-£©'W 

7 «j y >r -tf- -> 3 o xg, 

*£ti\ lire (i o) ea©:*&, 

(1 2) DNA»rfr3&<a«±(r|S^U^»T*Sc:t*«P«i:-r*, liTC (1 
0) tizit (11) Btt©*tt, 

(i 3) cr/>ite^©«(K^s©fls*tT^ic»u lire (i) ~ (i 2) ^ 
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(14) gE^iJS^ : 4 iZfr®,®Um®,m*1tG1rZ>W.mm CYP2A 5itft^> 
(1 5) mrn*%: \[Z^ommUnr^\i^,CYP2A6^k^tCYP2 

A 7&fo=f-t<b>pU < b t> 1 ocD^^^tr, < 5 b p EUOfiS 

©DNA»rtf\ 

(1 6) ETWMI: 4{rS©©JgSE^|(rfc^SCr/'^>l^iK^tC , rP^ 
>1 7itfe^Pi:CD2o©^#M«^t)\ '>/<£< 6 0 bpl^iOS^ODNA 

(1 7) fluE (1 5) Xii (1 6) EttODNAttfrOlS^b/cHffl, 

(1 8) mi (1 5) XI* (1 6) Ef£©DNAHJrfi\ &S^I*buE (1 7) IB 

(i 9) se^ij#^: sx&Qizfcmommmmttt *dnabtH\ 

(2 0) CTP^ <?it£^©x*y>8fcJ:tf Cr/^/l 7itf£^©x+V> 

8©^rnct>^-r^uy-fx-r*5' cypza 6&&?<dx. 

*7>9ll1*JW9fc'W:7tf ^XI^S' AccII£fcii*© 

(2 1) 5' -«-fv-*<K^I#^: 5JlEtt©*a6E^I*WU 3' -zfy 
>fv-#&?!J#^: 6KEtt©*SEfll*W-f*fc©T*** IUE (2 0) E© 

0ffi©ffi^ncra 

£101*. HJ|^|l-e^n-->r$nfcPM*Jj:0 ; EM©C , r/ ? ^/l 7&fc 
^©i*v;/9©&&K7»J©g?U£jjrfo I3<K *^©££{*SS1R®&£^U 
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SequenceAfc XVBteCYP 2 A 7ttttWmi&Wt7Ft * 9m*®#v 9 
Z~CmA*i£Uft\i. CYP2A6m&®>%' -UTR©3' -UTR#Hl$# 
1 5 b p (DtK^&Tpto 

B2Hte. cyp 2 a G<Dm&w&fc*b&xmm&fc*<?)m&&tiMLtcm 

fc^©x*y>9©3' *Sffl©££Kfl<Dfi^*3F-ro H+n ™©»ii> 

X-r*tt«*U £|pJ£©£gU2 3' -75>fv- (Efl#^: 6) 7&W7* 

> ±fi£©3c®(2E c o 8 1 ieiBrffifi^ £BKiAc c H$JWrftfi£*neft 

9 5Hli> a) AccII-RFLP, fcitfb) Eco8 1 I-RFLPOl 

$6 0fcU #!&Bli©S£»r#i£K<J:S, B#Att«#©a) AcclI-RFLP 
. fcj;tfb) Eco8 1 I-RFLP©fe**^f*a*» C'<*^ (A) ) 

&tFji*ne>c»i£:-r*a^0 (B) ) o^mv&Zo m. w. 

liDNA©1MXv-#-£^U * 1A/* 1 A. • 1 A/* IB. * IB/ 
* 1 B, * 1 A/' 4 C. * 1 B/* 4 CfcJ:tf* 4 C/* 4 Cli> !^£12 (C 
YP 2 A 6 * 1 A). ffi&S (CYP 2A6* 1 B) $>&.tf£XtikW (CYP 2 

A 6* 4C) ose^i^ito 
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#369114. t hf-b^o-AP 4 5 0 2A6 (CYP2A6) ©S^M*^ 

^zmommmft^om^mitomm^m^x, cyp2a 6m&f'<z>& 

l*-C£«9. *©itfc^©c DNAOi&Si^m, Biochemistry 29: 1322-1329 
. l990t::i2®£ttT^£o CYP2A6CDSMttT(i. ? v U AiliSM- 

1 2 5 0 2^&bftT^£o 

#^Hfc^T. rCYP2A6cD^aitfe^ C YP 2 A 

) J tte. fijEBiocheraistry 29: 1322-1329, l990CE^©iM*S£^J^1"6m 

#^HJ(I^^T. * CYP2A 6&fc?®&m^MmtZ'J?te< l 

#j ^ogF^s (i is ^xm#> n * i&mmq timftz mgMm tr* 

B?T&tl\tmz®i%.&tlte\,^\ Mz.tf. CYP2A 7&fc=f-®-&WMZ$ 
tl&mW. CYP2A 6&fc=t-^frmit>tlZ>o 

£tc. #HHJ(wfe^T> \CYP2A S&fc+Ogimizm&tZ'Ptei 
nomgmmfc*} t\t. CYP2A 6%fc?lZ*$^Tmtbt>ftZ'Pte< tk- 

sb ®m\ fr^m&M iz&^xm&znz m&un timuz m&un z 
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m%$&£mmcyp2A6i&fc*m<D2n&±<D*><D, »*L<ii, mnm^- 
»**a«e : F*r^u^/i< tt> loowtbTii. cyp2a rae^- 

Oi+y > 9 i£fc(£ CYP2A ©x* 7 > 9 (I fffiE-f * *> ©# W £fl 

<5c tt*>\ CYP2A 7itfe-?-© c DN A©iM2£I2#HiN Am. J. Hum. Genet. 5 
7 : 651-660. 1995 £fctiGenbank Accession No. U22029(ll2^$tlTl/^o 

KP^>4 7«ftWflFfctT^S*<. CYP2A 0*Hk^©5' -#g}f*IH£*> 

«ka t HR*«»i«s-r*»fl'*<^*u ckp^ 7&fc^©x*y>9SB#© 

(3' JUT3* -UTRfclfrf) &CYP2A fitfc^©x 

*V>9«£0 3' -UTRtBftJIIItT^-S^aaitfeT- (^«IC7 
/> 2 >4 «ik J: C F P ^ /! ^fe^ O i + 7 > 9 © 3 * - 

UTR©ft6 0 bpWCYP2A 7&£^©mfgi£K|i& UTl^g&Sitfc 

ummmzttkofrmifbti, *fzwmcYP2A 6^^tbximmm 

9r : 4 ICE«©**EH**fr fc©#*tf Stt*o 

cn^ftasfc^tfa&scypiM 6mB*tmfkwcYP2A 
*mwocYP2A 6&tt<D&ttm®m%.i5mt, 

*J»t*CYP2A6©«tfi (CYP2A6©Mfc/j:*«K©ftW«B) 
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om^mommnmo-mm^^ta^ cyp2a 6&&*o**xifL*sza 

#j**ffl*^*>-&-ra[l:»*r5^t*<T?^ (BIO Clinica 10 (9). 1995. 18-2 

SftWtwli, 0dx.liPCRi£ (PCR 2: A Practical Approach (eds. M. J. McPher 
son. et.al.)1995, IRL Oxford) „ A^ij^f-«>3>$ (Br. J.Haematology 

(1990)75.73-77 ) , RFLP& (J. Clinical Investigation (1985)76.1283-1285 
) „ SSCP£(PNAS(1989) 86.2766-2770) > Efigi/-^>Xft(Science(1988) 239 
,487-491. Nature(1987)330. 384-386), gJU&H*t©ffc¥IB«JWri£ (PNAS(1988) 
85.4397-4401) . DGGE& (Methods in Enzymo logy (1987) 155. 501-527). 

(In Genomic Analysis: A Practical Approach (ed.K.Davies 
)95-139. IRL Oxford) , v*;*'*? h Jlftftfe (Nucleic Acids Res. .28(5). E13 
(2000)) „ &tf/X(iHPLCj£(Genomics, 56(3). 247-253(1999) > Hum. Genet.. 10 
4(1). 89-930999)) tt£K«k?K £Sitfc^liig©itfl£J5?*rf S Z. tfr"Z% Z 

o 
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\Z v >T li, P CRd <£ 0 itfe^ £itHP§ UTi£»hr £ £ ^ £ n. 
PCRtL-TI*. LA (Long and Accurate) - P CR%FW btl3 0 
PCR&©Cr/^,4 £itfcT-©itfc^S©¥!l/£;fr&, frifclXteCr.P^ 

© * *Ktg*> <k tf^r n ^1©«^& t U T li. fig i/ - ? i > 
. (RFLP) &^#W£ft, RFLPW*U>o 

p c RRmzmm btz^mmo c y p 2 a 6 ©sfc^ ©afc^s©^^© 

1 o©&H§li. TEXg : 

(a) hM^bT-VADNA^iSt^m 

(b) CKPiM £itfK^©x*y > 8 KP iM 7itfe^©x*y>8 

£^©x+ 7 > 9 KnftHMti'W ^ u y^r x-r s 3 ■ - v-^ist^i 

(c) ii (a) -eisifcy; adnas-hsj^u is (b) rmmbtzf 

(d) is ( C ) vm^ntcm^M^ummm-cmitLx^ ummmmm^ 

li. >rV ADNA^SI-r-5Ci:^-e^n(i#(rfiI^$n4H>K HUffi, 

ADNA©PS^ti. 0dx.(fx Molecular Cloning: A Laboratory Mann 
ual. Cold Spring Harbor Laboratory Press (1989) iztZ&®1g&\z & 

zttrvz, wmofj Attain v hfMtsam^o 

i o 
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B«E C Y P 2 A 6 ©»4S <k O'H^Mitis^ 

-rsfcfcn, xm (b) iifct^ ckp^/i skiver 

»iH>i©CYP2A^7 7 ; 'J — ©iitfeT- C^£MC Y P 2 A 7 fc^fctf 
CYP2A1 3#©itfc^) ©Jtflil^Ci^JC^^^v-^tf-rSCt^fi 

^{4©^^*ii^(rfc^TSja6TB^^^(r$ny-cci:(r^^. 

:T h'J- v-aT;l/^2Rg ( 1 9 8 9 ) dEifc®. fa-zTZtzte 

7 y-C?-<Dtz#XD* l<*?-Y^MtZ>&WTr\ fjfSC Y P 2 A 6 © 

i?£Mitfe*> £K»Mmfc*£*t*(l&Sgfc^i©W7'J 7 K^ric-T* 

irra $ J: •? a p c r*«*#tjw*j^t, we 3 aiso^-rnojte^* 

Cil^CM L -5 £ &©T& £ c 
75>rv-©££li. ifl 0-5 0 $f£b< 14 2 0-3 0£g 

i i 
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o 

XS (c) Kfc^T, 11(a) -em®btz?j ADNAtmmtU Xg ( 
b) ©75^v-£:/7>fv-fttl/ttf 'J *y-H&mEL&K&ZWmRl&& 

# U y 5 — tf (PCR) (i> iwEMolecular Cloning: A Laboratory 
Mannual ^^EttO^ft^ ftfcCAOffttS £ DNA^'J^- 
-t?{i. PCRfflOTiiBRODNA^'J ^ 5— WfffflCffifflT^. 7fjHfc©PCR* 

75>f*-0ttttfr£tt 1 . 3 k bga©*ttW*<ra.3tt*©-T, 09*1*. 
LA-PCR*yh (Takarafi) ^l^:ii<ff$U^ 

pcr©£#i*. freas, 7*7^7-, ««$n*Brfrfi^{wiEi;Tai:»: 

Xg (d) Kfct>T\ Xg (c) T*&ftfc**M*MRn»?KfcbT, 
RFLP^ffi-TSo 

CCT\ tfeS^fiSEflte+fl^abT, fl]RB3£K<fc£^ffc#RFLP 
££bSJ:5K{WRB**affi**::fcjW*U\i R«WR»3Rti> -fcftJISit 
fc^fc «k tffi&Sitfc^ ©a*«ttO«j636<*3SW Kfc^TSJ&THJi 5fr k $ ft 

C YP 2 A 6 DNA i£#»MC YP 2 A 6 DNA**ft*ft 1 mW3M+Z1fi 
^tlCYP 2A6DNA*«J»rUi:^*IRB3&Ac c IlSfcli*©^ V 
-7W£ffl?#£o £4tflMCYP2 A6DNA^3filfilrWU 

C YP 2 A 6 DNA £§&MC YP 2 A 6 DN A£*ft-eft 2 @jM»r"f £$R 

itEc o 8 i i */c{i-eo>r vv/'/v-t^fflT^^o :nbOW»D 

1 2 
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•5c IffclM^MSUfcfcC, rlTIK©DNA©-9-^X-7-*-^l^l^(l 
aciUTfcCWJU^ mm»&©DNA»rJt©&im. 0>J*.ti. Hfc 

x^y^A*«rET^D-xy;^njginitT*j§, *»auvMWT-c, dn 

St-r-5ttffiSt*©DNABrfr0ffl»ttlfllJ:»)^f-5o 08*1*, * 5 0fc**-J: 9 
(I. »£SCYP 2A6DNAfcEftSCYP 2 A6DNA£fctt£fct|gCY 
P 2 A6DNAfc£K80T**'<*-> ($5@a> Ac cII-RFLP) , & 
6EFC»£SaC YP 2 A 6 D N A J: Has C Y P 2 A 6 DNAi£fc»SC 
YP2A6DNAt£ESiiT££/<*-> (^5ib, Eco8 1 I-RFLP 
) jW»S*1*o 

^fD^^BrfSo £60 (B) iz&t&o^ (H* 

> * 4C/* 4C"Cjjrf) t^xoftfl (0*. * 1 A/* A C t* IB/' 4 
C-C^-T) #9IttK«S!$ttSo -T^T©itfE^M * 1 A/* 1 

A, * 1 A/* 1 B, • 1 B/* 1 B, • 1 A/* 4 C. * 1 B/* 4 C*J J:tf 

&±#, pcRSis^jffluyccr/ 3 ^/! 6&tt<D&&?m<Dm%m<DKm 

^IPJjKfc^TIi, CKP^£«fc^©3' -UTR©&6 0 bpfrCVP 

1 3 



WO 00/66775 



PCT/JP00/02807 



n •. 4d^-r 0 ttz, %&m&mcYP2A6&&.*®%&®M®-'W> (mm 
n-. 4) m&mcvP2A 6mfc*(DMm-?z>m®<Di&mMm mm^-. 3 

) t£Jfc&L;fct>©£, mZMiZTFir (T&WCYP2A mfc^©tt&^ 

m&M CYP2A 6&fc*bW$kW.CYP2A tfitfc^ £©itfc^iti£©M#l 

t> lo^frDNA»ffi-£«ffi©DNAtbTRH\ fij$©PCR£l£> 
'jy>T-tf-i/3 >Km. h;l^tfi\ HPL C##rtt £r£*T9 C biz£ 

0. mtmcYP2A 6itB?tw.&MCYP2A e&fc+boi&fcj-mmom 

^®$£^frDNA®Tfr©££fcLTI;U ®!£M C Y P 2 A 6&fc 

?bm&mcYP2A e&fc?b<Dmm*&&v% z b<DT&n\mimmzti 

©DNABrH-^tf £tt£o #£L<li, 2 5 b pJEU:~5 k b&T©£$©*> 
cD5W:f£ft£o CKP^/l tfiHE^t CYP2A 7itfc?-t© 2 o©& 

#M^#ti\ 6 ObpJEa±©g£©DNAKJttt£%ffl^£-.J:# 

TZZo ^DNA»rJt(*> ittdtSbT 1 2#H©^& 

coji^icrp^ tfitfe^©mfe^a©«^^© i o©0itt^ tex 

(a) h hfi^^yy ADNA^PS2-r^Xg. 
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(b) @E?lJ#^ : 4 KEttOfclSEfllKfcttS CYP2A 6&tttCYP2A 
DNABrJvfcflHvIS (a) "CiBSLfcy V ADNAtO'Wyj i/ 

11(a) Kfc^T, thai^^y;ADNA%llfit4, kr-fflttfcl/t 

ADNA©i)Sig;&i£(;^ 0>Jx.(i. Molecular Cloning: A Laboratory Mann 
ual. Cold Spring Harbor Laboratory Press (1989) n£tt©#i£fcJ: Qfttl o 

am, miEoyyAaim+y h**«j8« mmtazr 

&t>titz?J ADNAIi^S(CI&CTBrH-YbUct)> PCRSC&T#^o 
*tt if l/t, JKT©M (b) cffli^ctm^o 
Ii (b) fcfc^T, 4lCl2f&©ii&SCr/ ? iM ffitfedFOiaS 

mmzts\iZCYP2A 6&ttbCYP2A 7&&f-t<D&tt< t t> 1 o©i& 
#ffi«*Sti\ ^< tfe5bp£t±©S^©DNA»rM-«rfflV^o D 
NABrfrOfi^^attKraoaO-Cfe?). ;W^Kfc^Tit»S«fc*©«i6 

o Migilg (b) (wfc^Tli2 5 bp^±-5 kb^TSS©DNA»rfr 
*<#a£lfl^&ft*. CttfcDNAKrltl*, DNA^fi&gftfcM^Tft&KJ:*) 
m&t&Z. biFC% Zo tti. SKDNABrM-li^wlBUTStat^-C^^^-r 

^^DNABrH*^fflV\ II (a) -CWSUfcY,/ ADNA£fcii*©»r)t£: 
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<zw:ru^>r-t?-2/3 >B.m%ft?o ::w^'J ym-i/a yo&frb 

UT(i, IliEMolecular Cloning $KE«©«tt©*##$tf &tt* 0 *©ft!u 

fcli^avy >yi/>^ffTo >5^ C ft b@ffi±KDNAHftfr 

£U\> ^^yy ADNAt@ffi±0DNABrfrt^-r^ ,, J V-CXS-fr* 3tt 

DNAKH"£*S£U:DNA?-?7I*#St:7 4 * h U > y nti:ft5t5:i: 
£J:DA#iirifi?**>> lirCfl«fe®^*W«#ft(io^Tti, Nature G 
enetics, 21. 1-60(1999) l^i:tS:tm^o 

%m&m*v homfcrnz, &tTtm?o 

1 ) KflIM- : 4 KEttOtfcHEfllKfctf* Cr^^yl tffifc^t CYP2A 7 
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&&f-b<D'PK <th\ o©*J*««£*tf^fc < t 5 b pUUKDfiSODN 
^ t© 2 o©^fjl^£^fr'>/,£ < 1 *> 6 0 b p &±©:B£©DNAB3t 

2) CrP^^ 6&fcJ-(D3.*'jySt5£tfCYP2A 7itfc^©x*7>8© 

*©-r v->7v-/j:^c;c$fj«^E c o 8 l I *^{i-e©^y->7-7-^w 

CCT\ b«E2) ©t£Bfr*y h©$?£U^JtLTt*. J£TF©3) ©i^Br+«y 

3) @e^IJ#^: 5KEa©iMS@2?lJ£1rf £5* -7*5^-?-, KfllS* : 6(1 
E®©£ggE?iJ2Mrf S 3' -7*^v- x Ac clI£/c(i-e©>r7i/7-?-, 
^ibO'CEco 8 1 I £/cli*©>f 7i/7v-^WbT/j:5^Bf+y K 

fluffi*? Mc3-£n£5' -7*^v-;io<i:tf 3' -7°7-rv-/j:^0'(r^JK 
^AccIK Eco8 1 Ifc£tf-ett£©-f 7-/7v-(i % ItflB&^b/iii*) 
tfe5o £fcTwI2*yHi, PCRm^WDNA^'J j*5--fcr\ PCR 

ffl ©$«&, mmmmfcmmffimwt: $ s> k^-w lt *> i \, 
kit. *mwzmmmiz&^Tmx? #2Pjj(icn£(i&££ft<5fc© 

HaSM 1 : &K®.mCYP2A g*tfc?©iiiifig#T 
SM- 1 2 5 0 2©llil*iIgM££ff^EM(extensive metabolizer) 
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&tltc&ft, PMCpoor metabolizer)tm££ftfc&ft (#§*!¥ 9 - 1 8 7 3 0 
0 -*§•&$) O*tWJlil^0> fSTft (Sambrook et al.. Molecular Cloning: A labo 
ratory manual, 2nd edition. Cold Spring Harbor Laboratory Press, 1989)C 
y;ADNA^iffiU:o *©SL iW:y;ADNA^Sau3Al 
T8B£EffcU '>3iS^Jt^ia (10-3 8%) 8<fr#ttfC«kO#®Ufc 0 ftl 
5 kb077^y> h£^tr®#£dGTPfc<£tfdATPT- SBSa6> 
b&Xho I •e^BrbTdTTPfc<kCKdCTP-e-SUSa6/c7A^F I XII^ 
(Stratagenett) (Cg&Ufco &^T, Gigapack III Gold 

Packaging Extracts £ffllot-f > fcTr-D/^y ^-^y r£fTo/c 0 z<D&oiz 
bTf^S^nfeyy A7-<^7'J-^b, 1. 6kbCDCYP2A6c DNAB-fr 
Jt£7a-:/tLT, PMfcitfEMOCKP^/l fitft^bCFC-eclSi: 
WSCr/ 5 ^^ 7itfe^^D-z>7U i/-y*-*Ver. 2 (Unit 
ed States Biochemical Co. S) £ffl^<5 ifctiT:/^ F^V 

t->XfAX^fil3 7 3 A DNAi/-?x>-9— ^ffl^T^itil^Oj|#tt 

P 2 A 60 1 . 6 kb cDNAIt #gfl¥9 - 1 8 7 3 0 0 ^&fgKBic©:fr& 

*©&3i, PM©crp.?yi zitfc^Ttix+y > 9g&#©&* (3* -ut 

R) &CYP2A 6&fc?(D3' -UTRtS^ (i^) bT<^5 d t#nj ^ 

1 (PM) II^U EM©*rtC-rai|igc©^SB2^Ife^llifcJ:ara#^: 2 
(EM) KtjvTo 3U ^©SequenceAtBte. l^*lt> CFPiM 7itfc^#H 
&ttiS?iJlfl#T& PMKfc^TliC ©Sequence A £: B©Si©i: 
&&©*TfrttfcC tft7ji$tltZo ?Ut>*>, Y>mzt$^T\tCYP2A 
©3* -UTR©^75<??atT*Jt). CYP2A ^f£^© 5 ' -UTRfcitf 
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<D£fcffiSCYP2A6 (C YP 2 A 6 * 4 C) ©iHzVHi&*#£SC YP 2 
A 6 (C Y P 2 A 6 * 1A) ©iHS^fgii (Biochemistry. 29, pp 1322-1 329 (1 
990)) t<Dtm («35H) ^ ^2ii:^t, 

< 

«bfc (Pharmaceutical Res.. 15(4). pp517-524. 1998Ki£»r£©»©# 

-hSlC<kt)^RNA*»ISUA:o 6 jug©^RNA^ 3 0 /z 1 ©5ES& 

7>^A^+1^v- (12 0 ng, Pharmacia fi) 
„ UMLVmn^mm (0. 2a-»; K ToyoboSSD i:<i^g¥U:o Bioche 
mis try 29: 1322-1329. 19901IJ: ^fR&SftT^SK^iJc:** LTWtftLtzZf? 4 
v -©*&£-££ ffl^T. RT-PCRi:J:hCYP2A6 cDNA»„# 
t>n/i1-^T©^o->^ pBluescript SK(-) (StratageneS) 
Zf?a--y*rb > T?yJ K^ti'Xf A^f/l/3 7 7 A^jgjDNA 

fl^Sttfct h©fifKfi*©^RNA^bl3SUiCYP 2 A 6 cDNAfeffifc 

HjEE?iJ^$n/^xD^t|CYP 2 A 6 c DNA^, g£SCYP 2 A 6 
cDNAtlfcRUtC^ 5' -UTR^^W^3- K«8li»£Sfc 
HCKJIJ^WLT^^ 3' -UTR©^6 Obp^CYP 2A7©*fC5^« 

AH* u r i * 5 fHBttEfll * ft? zztfrty'bfrbte^tz 0 zo m&U&Zt if 
im©ffi«©t&XE^*#3H*><ktfEfl#^: 4 (g&S) i^u #£s© 
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glffiflj 3 : grg&tt C YP2A gjgfe^«ffe<DW% 

***X»^f-a-CW-rS#*fl8l|-e§S«r/i/j:^Brft*W!IBLyS:o 

a) yy ADNACDI3S? 

rtffifc©^ AttW** r (TakaraS^) £J8^T\ ft&O. 1 m 1 

flMifr 6«iffl u/cYy ADNA^jfflts; 6„ 

b) ^5>rv- 

CYP2A6-B4 5" -CAC CGA ACT GTT CCC TAT GCT G-3' (MM^ : 5 ) 

CYP2A6-UTRAS1 5' -TGT AAA ATG GGC ATG AAC GCC C-3" (Efll** : 6 ) 
£DNA£j£gg£ffl^T£flcU Tr i s-EDTA$®& (pH7. 4) C 

mm&. nm-fcT'i o /zmcw^o smsk&^t, ^7>rv-^>f 
7*>jy>rx-r5M^(6]^(D^gi (5' -«>fv-, sewf: 5) 

(3' -^7^v- SSJIJ#^: 6) T^fo 

c) LA-PCRfc£J:**VADNA©tf« 
LA-PCR££ffi^T> 4V ADNA£i§iPI-f £ 0 UliSa) "CHSt*:^ 

ADNAfcttO. 0 u 1 ) (C$S7jc£ 2 5 . 8 #K 2. 5mM d NT 
PsM*8. 0 /iK 25 mMiftfl;vr*'>^A*jft*5. 0 // K 1 
0 xLA-PCR$*}££5. 0 /(K 10 /zM-t >X7*5>r (CYP2A6 
-B4)£2. 5 |/K 10 tfM7>f-bVX^7^v- (CYP2A6-UTRAS1)£ 2 
.5 mK LA Ta qDNA#'J /• 5— fc? (5U//z K TakaraUD £0. 
2 /z 1 UD^U 5 0 1 t-f*o S^K, S*5**-r*£5 0 n\ 

tlU 9 4 , C'C3^IBOSettfiEE©^ 9 4°Cl#fl^ 50'C1^ 7 2°C 
2#IS£l-!M?;l'£:bT3 OlM^k ££f::7 2°C1 0 &IH©ttfiEI&**T 
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A-pcRmmm&imimxAc cii-cmit-rzb. s&mcyp2A6 cc 

YP 2 A 6 * IB) Tliftl. (MkbptftO. 2 8 k b p ©BrfrKfcJBrSft 
. £fc£#HSCYP 2A6 (CYP 2 A 6* 4 C) Tteft 1 . 0 2 k b p fcfi 
0. 2 8kbp0«rK"i:»n§^ f4ICYP2A6 (CYP 2 A 6 * 1 
A) f4ICYP2A60fiOfl^W^ 

($4i^5@a) 0 mimm^zzmmi, «t©^#w^ 0 iuisc) 

©LA-PCR5Kfc&7$ (5. 0 /£l)K«B*£3. 7 5 #K 10x 
«IRB£M&tt (Takara) £1.0 jul, AccII (8 V/u 1 „ Takarag!) 
*0. 2 5 a 1 finx.> 1 0 /tliU 3 7^1 OW^ + a^- 

r-fSo 5lSfc7fc, 0. 0 2 967lfcxf-$>$A£*fr2 96"7#n-xY;l/£ffl 

i ^T*si8c»**Ttt v \ u vsmtf w-f xv-^-dna^ ©itsu <k o 

ttl. 3kbp©LA-PCR#M*tt£flJRI**Eco8 1 I Ttfltt 
iTSfc, ^«aCYP2A6 (CYP 2 A 6* 4C) tt, ftO. 7 3. 0. 4 
3,0. lfcJ:^0. 0 4 kbp©BfJttw$fflr$ft*^ #£SCYP 2 A 6 ( 
CYP 2 A 6* 1 A) tg&MCYP2A6 (CYP 2 A 6* IB) Tli> ft 0 
. 7 9, 0. 4 3Ut>*0. 1 kbpOKfrKSJBrSn* (»4 0. £50b; 
fc/;L0. lkb&O'O. 0 4 k b©'<> Kt*y*±Ttt%£«R3*tfi:vO . 
WRBSfcrcJ^flUfctt, HTO^frW*?. IWBc) ©L A- P C R5CS&7 
tt(5. 0 # 1 3. 5 tfK 1 0 xflRSKMM (Takara) 

£ 1 . 0/tU EcoSl I (8 U/# 1 , Takara) £0.5 # 1 fin*.> 
$10 tfltU 3 7'CTl O^ra-T hf^o SE&^7^ 0. 0 

2 H&ftxf-iJ* U&Sts 2 9673^a -xy^ffl^Tfta*ft*tf«l\ UV 
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fcRFLP®fll*JfS6HrciFU *ott*«li:Kfit*. 
WO^Bf^Ttttt, »££(CYP2A6* 1 A) > H&a (C YP 2 A 6 * IB 
) isitf^aa (CYP2A6* 4C) ^tr-T^TcDitfe^S* 1 A/' 1 
A> * 1 A/* 1 B, • 1 B/* 1 B, * 1 A/* 4 C\ * 1 B/* 4 CfcJtf 



SI 

«ff0*Ac*i^cYP 2 a eae^itf^aefoaii©^ 



ite^a 




mm (%) 




6 9 


1 5. 5 


u£a/®&a 


1 5 3 


3 4.5 


g&a/g&a 


7 4 


1 6. 7 


i?£a/£*ma 


6 8 


1 5. 3 




6 5 


1 4. 6 




1 5 


3. 4 


^444 




m 


mm (%) 




3 5 9 


4 0.4 


g&a 


3 6 6 


4 1.2 


£*»a 


1 6 3 


1 8. 4 


£#8 8 8 
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mm (%) 




9 9 


4 1.4 




9 7 


4 0. 6 




2 4 


1 0. 1 




l 9 


7. 9 




0 


0.0 




0 


o.o. 


£ft2 3 9 






mm c%) 




3 l 4 


6 5.7 




1 4 5 


3 0. 3 




1 9 


4. 0 


^4 7 8 



T'WT^fe© (i?£a/g&S<bM&I5/££St33) ) ©SKI*, Hardy- 
We i nb e r g©j£|iJTa^±»ai$nS^gtlHf-StUT^/-wo lot, 
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1. t Yf> h^o-AP 4 5 0 2 A6 (CYP2A 6) ©»4S*'e*fc, 

0 2A7 (CrP£>l 7) itfcT-©x*y> 9 Sl/cliCrPiM tfitfsXcDx* 
7 y 9 fflgg 1 Ett<D*fto 

3. crpf /i £«fc*©sgftnM*r* 1 a©«*aae^*FB^*«e : fffl 

4. CrPi'/l^fe^^crat-^^X t^2S©^Mitfs^ffl^ 
TC YP 2 A 6 jtfe^©**^**? J:tf^f-D^»*fl^S»*« 1 Efc©;fr 

5 . CYP2A fitfc*©£?HCHg-f < 1 1> 2 «©£#IMitfcW, @E 

: i \z.mm®&mm\\zis^ir%£KmiLCYP2A enfifrtszxnai 
#^ -. 4(iEi&©^s@e^j^^r-r^gmscFP^/i At^pe**. 
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7. TEXg: 

(a) kHl«fr6y;ADNA*«fit5m 

( b ) CYP2A fitfrpox* 7 > 8 J: C YP 2 A ©x* 7 > 8 

©^•rni:fe^^7*»jy>fXf -5 5' -7°^>rv- N /ib^ccKPf/iaft 
x© x * v > 9 tcwutt^N-f 7* 'j y >r x-r * 3 ■ - 7-5 >r v-*wsr 511 

(c) Xg (a) T'iUlfcy^DNA^iltU Xg (b) TSfiUfcT* 

5 >r v-^7°7 >r t ut p c reek j: * Jt<sEJ£*fT# -5 xg. n <? cf 

(d) Xg (c) *C#6nfc*««**«H»*T«ftUT, 

^ai-rsxg. 

8. 5' -zryj^-jmtm^ : 5C»ME?iJ^f U 3' -77-f7 

9. WPAc c Il^/cti-e©^ 7>7v-. fcJ;0'Eco8 1 I 

i o. ee^i#^: 4cEa©^«E^j(ifeitscr/'^/itfitfe^tc , rp^^ 

7itfext©^i: < 1 1> 1 o©«SJMW***ti\ < 1> 5 b pJEU:©g;*© 
DNABrK-*ffll\ gtlCrf^/l ^itfe^tgglM C YP2A 6&fc*tO 

1 1 . TEXg : 

(a) hhfl«fr&yMDNA*I8t5m 
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(b) SEJIJ#^: AiZtoWltomM&MlZisVZ CYP2A CYP2A 
7&ttb®'ptl < t t> 1 o©£J*ffl«££t,\ ^« < t & 5 b p JBt±©fi$© 
DNABrJfv&JBK Ii (a) TmULtzfJ ADNA* A:li*©»rJt t©'W 

1 4. SE«^: AlZEm<D&mffl&tttZW»MCYP2A6&te*o 

1 5. 4KElc©£gSJ#JK:fctt6Cr/>£v4 6mfc?tCYP2A 

7&tttO>ptl < 1 1> 1 o©|fc#««££fc\ ^tt < 1 1> 5 b p RL©££© 
DNABffro 

1 6. gE*I#^: 4{^m©^SIE^lCfc»t^C , r/'i'>l^iHE^i:C , r/ ? ^/l 
7«^t©2o©*ft#®«^t»\ tt>6 ObpJK±©g^©DNABr 

1 7. 5Xtil 6Ett©DNABrfr©*S«&U^H«o 

1 8. IS^l 5X1*1 6Em©DNABrK-s fc£^lif&#^l 7Em©@ffi^ 
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2 0. CFPiM $&&?®x.**jyZts£VCYP2A 7itfe^©x+7>8 

V > 9 K#gtfJ(;:'W7*U y-fXtZ 3' -:75>fv-, AccIItfcliW 
7->7v-. /«c£tf(CE c o 8 i i £fcii-e<D>r V->7v-^tf c 

YP2A mfc : ?-£>ikfc?M$:mi£?Ztztb<D&W*y ho 

2 1. 5' -•fyJv—hmFm^ : 5 (cEm©^SK^J^WU 3' -75^ 
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PM ACCAIGAGCTTCCTGCCCCGCTGAGCGAGGGCTGTGCCGGTGCAGGTCTGGTGGGCGGGG 
************************************************************ 

EM ACCATGAGCTTCCTGCCCCGCTGAGCGAGGGCTGTGCCGGTGCAGGTCTGGTGGGCGGGG 



CCAGGGAAAGGCGGGGTCAGGGCGGGGTTCGCGGAAGAGGCGGGTATAAGAATGGGGGGA 
************************************************************ 

C CAGGGAA AGGCGGGGT CAGGGC GGGGTT C GC GGAAGAGGC GG GT AT AAGAAT GG GG GGA 

Sequence A 

AGATGCGGGAAAGGAAGGGGCGTGGTGGCTAGAGGGAAGAGAAGAAACAGAAGGGGCTCA 
************************************************************ 

AGATGCG GGAAAG GAAGGG GC GT GGT G GCT AGAGG GAAGAG AAGAAAC AGAAG GG GC T C A 



GTTCACCTTGATAAGGTGCTTCCGAGCTGGGATGAGAGGAAGGAAACCCTTACATTATGC 
************************ * ********************************* 

GTTCACCTTGATAAGGTGCTTCCGTGGTGGGATGAGAGGAAGGAAACCCTTACATTATGC 

Sequence B 

TATGAAGAGTAGTAATAATAGCAGCTCTTATTTCCTGAGCACGTACCCCCGTGTCACCTT 
************************************************************ 

TATGAAGAGTAGTAATAATAGCAGCTCTTATTTCCTGAGCACGTACCCCCGTGTCACCTT 



TGTTCAAAAACCATTGCACGCTCACC \ 
*********** ************** 

TGTTCAAAAACTATTGCACGCTCAC( 



mm 



TAATTGCCACAAACCTCTGC 
******************** 



jAA 

k ** 



GGGCGTTCATGCCCATTTTACACGTGACAAAACTGAGGCTTAGAAAGTTGTCTCJ 
***************************** ****************** *** 



AAGCGTT CATGCCCATTTT ACACGT GACAAAGCTGAGGCTTAGAAAGTTGGCTC $M& TG 



IG 
** 



ATGTCTCACAAAACATAAGTGCCCAGAAAATCTTTGAACACAGATC 
********************************************** 

ATGTCTCACAAAACATAAGTGCCCAGAAAATCTTTGAACACAGATC 
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U&M bCGAGGGCTGTGCCGGTGCAGGTCTGGTGGGCGGGGCCAGGGAAAGGGCAGGGCCAAGAC 



********************************************* *** *** ** * * 



GCGAGGGCTGTGCCGGTGCAGGTCTGGTGGGCGGGGCCAGGGAAA -GGCGGGGTCAGGGC 
CGGGCTTGGGAGAGGGGCGCAGCTAAGACTGGGGGCAGGATGGCGGAAAGGAAGGGGCGT 



GGGGTTCGC GGAAGAGGCGGGTATAAGAATGGGGGGAAG ATGC GGGAAAGGAAGGGGCGT 



GGTGGCTAGAGGGAAGAGAAGAAACAGAAGCGGCTCAGTTCACCTTGATAAGGTGCTTCC 
************************************************************ 

GGTGGCTAGAGGGAAGAGAAGAAACAGAAGCGGCTCAGTTCACCTTGATAAGGTGCTTCC 

GAGCTGGGATGAGAGGAAGGAAACCCTTACATTATGCTATGAAGAGTAGTAATAATAGCA 
*************************** ********************************* 

GAGCTGGGATGAGAGGAAGGAAACCCTTACATTATGCTATGAAGAGTAGTAATAATAGCA 

GCTCTTATTTCCTGAGCACGTACCCCCGTGTCACCTTTGTTCAAAAACCATTGCACGCTC 
******* ***************************************************** 

GCTCTTATTTCCTGAGCACGTACCCCCGTGTCACCTTTGTTCAAAAACCATTGCACGCTC 

ACCTAATTGCCACAAACCTCTGCGAAGGGCGTTCATGCCCATTTTACACGTGACAAAACT 
*********************** ************************************* 

ACCTAATTGCCACAAACCTCTGCGAAGGGCGTTCATGCCCATTTTACACGTGACAAAACT 

GAGGCTTAGAAAGTTGTCTCTGATGTCTCACAAAACATAAGTGCCCAGT^AAATCTTTGAA 
********* *************************************************** 

GAGGCTTAGAAAGTTGTCTCTGATGTCTCACAAAACATAAGTGCCCAGAAAATCTTTGAA 

CACAGATC 
******** 

CACAGATC 



*** * * * 



***** ****** * **** 



**************** 
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SEQUENCE LISTING 
<110> Sumitomo Pharmaceuticals Co.. Ltd. 
<120> Method for Diagnosis of CYP2A6 Gene 

<130> 00-029-PCT 

<150> JP 11-122725 
<151> 1999-4-28 

<150> JP 2000-52623 
<151> 2000-2-29 

<160> 6 

<210> 1 
<211> 451 
<212> DNA 

<213> Homo sapiens 
<400> 1 

accatgagct tcctgccccg ctgagcgagg gctgtgccgg tgcaggtctg gtgggcgggg 60 
ccagggaaag gcggggtcag ggcggggttc gcggaagagg cgggtataag aatgggggga 120 
agatgcggga aaggaagggg cgtggtggct agagggaaga gaagaaacag aaggggctca 180 
gttcaccttg ataaggtgct tccgagctgg gatgagagga aggaaaccct tacattatgc 240 
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tatgaagagt agtaataata gcagctctta tttcctgagc acgtaccccc gtgtcacctt 300 

tgttcaaaaa ccattgcacg ctcacctaat tgccacaaac ctctgcgaag ggcgttcatg 360 

cccattttac acgtgacaaa actgaggctt agaaagttgt ctctgatgtc tcacaaaaca 420 

taagtgccca gaaaatcttt gaacacagat c 451 

<210> 2 
<211> 466 
<212> DNA 

<213> Homo sapiens 
<400> 2 

accatgagct tcctgccccg ctgagcgagg gctgtgccgg tgcaggtctg gtgggcgggg 60 
ccagggaaag gcggggtcag ggcggggttc gcggaagagg cgggtataag aatgggggga 120 
agatgcggga aaggaagggg cgtggtggct agagggaaga gaagaaacag aaggggctca 180 
gttcaccttg ataaggtgct tccgtggtgg gatgagagga aggaaaccct tacattatgc 240 
tatgaagagt agtaataata gcagctctta tttcctgagc acgtaccccc gtgtcacctt 300 
tgttcaaaaa ctattgcacg ctcacctcac ttaattgcca caaacctctg cgaaggggaa 360 
aagcgttcat gcccatttta cacgtgacaa agctgaggct tagaaagttg gctctatctg 420 
atgtctcaca aaacataagt gcccagaaaa tctttgaaca cagatc 466 

<210> 3 

<211> 428 

<212> DNA 

<213> Homo sapiens 

<400> 3 
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gcgagggctg tgccggtgca ggtctggtgg 
cgggcttggg agaggggcgc agctaagact 
ggtggctaga gggaagagaa gaaacagaag 
gagctgggat gagaggaagg aaacccttac 
gctcttattt cctgagcacg tacccccgtg 
acctaattgc cacaaacctc tgcgaagggc 
gaggcttaga aagttgtctc tgatgtctca 
cacagatc 



gcggggccag ggaaagggca gggccaagac 60 

gggggcagga tggcggaaag gaaggggcgt 120 

cggctcagtt caccttgata aggtgcttcc 180 

attatgctat gaagagtagt aataatagca 240 

tcacctttgt tcaaaaacca ttgcacgctc 300 

gttcatgccc attttacacg tgacaaaact 360 

caaaacataa gtgcccagaa aatctttgaa 420 

428 



<210> 4 
<211> 427 
<212> DNA 
<213> Homo sapiens 



<400> 4 

gcgagggctg tgccggtgca ggtctggtgg 
gggttcgcgg aagaggcggg tataagaatg 
gtggctagag ggaagagaag aaacagaagc 
agctgggatg agaggaagga aacccttaca 
ctcttatttc ctgagcacgt acccccgtgt 
cctaattgcc acaaacctct gcgaagggcg 
aggcttagaa agttgtctct gatgtctcac 
acagatc 



gcggggccag ggaaaggcgg ggtcagggcg 60 

gggggaagat gcgggaaagg aaggggcgtg 120 

ggctcagttc accttgataa ggtgcttccg 180 

ttatgctatg aagagtagta ataatagcag 240 

cacctttgtt caaaaaccat tgcacgctca 300 

ttcatgccca ttttacacgt gacaaaactg 360 

aaaacataag tgcccagaaa atctttgaac 420 

427 



<210> 5 
<211> 22 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed sequence is 5' primer used for PCR. 
<400> 5 

caccgaagtg ttccctatgc tg 22 

<210> 6 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed sequence is 3' primer used for PCR. 
<400> 6 

tgtaaaatgg gcatgaacgc cc 22 
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